Abstract: Mobile communication networks are evolving towards smaller cells, higher throughput, better security and provision of better services. Wireless short-range technologies such as the W A N 802.11 standards family and Bluetooth are expected to play a major role for the future networks. The mobile core network is changing fiom circuit-switched to package-switched technology and evolving to an IP core network based on IPv6. The E ' core network will allow all IP devices to be connected seamlessly.
Introduction
The demand of Internet access via mobile terminals has been increasing dramatically, and we are seeing a trend of merging the Internet and the telecommunication networks into a unified multimedia infrastructure. Tomorrow's users of telecommunication networks expect to be able to access all their communication services easily from anywhere at any time and using any terminal. This means that the position of users will be changed frequently, and mobile location services become essential for the end-users in their daily life. location. Users will be able to find out where they are, and they will be able to track their friends or family members.
Many more applications based on location will become available. Actually, mobile location services based on both circuit-switched and package-switched platforms are al- In section II the concept of next generation mobile wmmunication, where all heterogeneous networks can be connected seamlessly, will be discussed. The characteristics of wireless short-range technologies, the driving force behind mobile location service in hotspots and inside buildings, will then be described in section Ill. In section IV the movement detection mechanism of M will be illustrated.
After that, the concept of mobile location services over an IP core network, including some service scenarios, will be discussed in section V. In section VI we present the idea of how to obtain the user's position in an in-door envimnment, which is not possible with existing technologies.
Finally, the conclusion and suggestions for future work will be given in section Vn.
II.
Next generation mobile communication The characteristics of short-range technologies will provide user locations within the small coverage area of the wireless network without any add-in location measurement. When the mobile core network is changed to an P v 6
core network, the current location of IP terminals will be identified by the movement detection mechanism of mobile IPv6 [6], as will be described in section IV.
111.

Short-range wireless technology
Both WLAN and Bluetooth technologies have their advantages and disadvantages in the service scenarios. When the mobile core networks change to be IPv6 core networks, it will not matter which of these technologies is used by the terminal. Both of them can take advantage of the user's position when the mobile terminal is connected to the IP network. ' Care-o$address is a temporary address with subnet prefix belonging to the foreign network, to which mobile terminal is currently attached. 
V.
Mobile location service over IPv6 core network Future mobile location services will be implemented over heterogeneous networks as shown in Fig. 3 . Issues like privacy and quality-of-service are important for this kind of service. Although the cumnt position of a mobile user can be known by the mechanism of IPv6, this information should not be distributed h e l y to everybody. Tbe users should have the right to control their privacy. They might either give or not give permission to the person, who wan& to track their position. They can also check, who wants to track them, and when or how oilen their position has been tracked. In Fig. 4(a) the mobile terminal C (MTC) wants to track the position of mobile terminal A (MTA). It sends a request to the location server to access the location service. Then the location server sends a request to the home network of MTA (Network A) to ask for the current point of attachment of MTA. Network A asks for authorization from MTA. If MTA allows MTC to know its current position, it sends an authorization to network A. Then network A sends the current position ofMTA to the location server. The location server correlates the location data with geographical map information and then sends this result back to MTC, as shown in Fig. 4(b) .
To reduce the network traffic, the MTC might ask for permanent authorization from the MTA, so that next time it can track the position of the MTA without an authorization request. The MTC will be added in the permission list of the MTA, which will be stored in the location server. This tracking scenario can apply for several services such as: In Fig. 5(a) MTA asks for its current geographical position. It sends a request with its care-of-address to the location server. The location server uses the network prefix of the care-of-address (which contains the location ofthe current network, to which MTA is connected) to identify the geographical position. Then it sends the result to MTA as shown in Fig. 5@) .
The users might register for this kind of service as an "always-on" service. This service will be available as long as the mobile terminal is on. The current position of mobile users will be automatically updated while they are traveling.
VI.
In-door location service
The quality-of-service properties of a mobile location service depend on the radio connection and the network iniiastructure. In an in-door environment, the signal tends to be degraded, because line-of-sight barriers affect the quality of the radio connections, and outside, the radio signals are easily deflected by buildings, trees etc. 'I% limits the usefulness and reliability of mobile location services, and these are the reasons why the most precise technology like A-GPS and other location techniques based on mobile network do not work in this environment. The problem with location services over mobile networks, such as poor indoor performance, provides a significant opportunity for wireless short-range networks. It is an ideal solution for hotspots and in-door environment, providing the user's position with high accuracy.
To implement in-door mobile location services, shortrange wireless access points have to be installed in the buildings as shown in Fig. 6 . These access points determine the point of attachment of a mobile terminal on the network, and also identify the current position of mobile users.
Bluetooth solution
Bluetooth has a tremendous advantage over other wireless networking approaches because it is much cheaper to implement and it covers only a small area (up to 10 meter with 1 mW signal power), which makes in-door mobile location services more accurate. In this paper, we have presented the concept of mobile location services over an P v 6 core network. A user's position will be automatically obtained by the movement detection mechanism of mobile IPv6. Correspondingly. the user's position inside a building or in hotspot areas can be provided, using Bluetooth and the 802.11 WLAN standards family. These technologies are expected to form an integral part of future networks.
Future networks can support higher data rate, this means the more detailed location data can be sent through the network and more amactive user interface (e.g. multimedia user interface) can be launched. In our future work, we plan to design user-friendly interfaces, especially paying aitention to security and privacy issues.
